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Introduction

The purpose of this study is to correlate density of contrast enhancement on breast
MRI images with pathology characteristics and markers of proliferation and
angiogenesis in women with ductal carcinoma in situ (DCIS) of the breast. The
specific aims of the study are two-fold. 1) We will first develop a novel method
for characterizing DCIS lesions based on cellular proliferative and angiogenic
activity within the tumor and surrounding vascular endothelium. Using
immunohistochemical techniques, we will determine whether this proliferation is
found in the DCIS itself, in the surrounding stroma, or in vascular endothelial

" cells and whether they are proximate. 2) Secondly, we will correlate this
angiogenic and proliferative profile with MRI characteristics in order to determine
whether MR can predict the biological characteristics of DCIS. Thus MR could
potentially serve as a surrogate marker of biological behavior. These two aims
will lead to a better understanding of the basis and timing for transformation of
DCIS which would help us to find more optimal ways to treat DCIS and helpus
to treat invasive breast cancer and develop strategies for prevention.

Body

Specific Aim 1: Stain a series of 90 DCIS lesions and 20 non-malignant

controls with proliferative, epithelial, endothelial and stromal markers.
Accomplishments:

. We have obtained informed consent for patients with a diagnosis of ductal
carcinoma in situ (DCIS) who have had an MRI prior to definitive surgery.
. We have obtained a waiver of informed consent to analyze samples and

MR images from patients who have undergone a preoperative MRI for a diagnosis
of DCIS.

. We have completed review of 20/90 pathological slides and have
designated corresponding tissue blocks to be used in our immunohistochemistry
analysis. All sections will be stained by mid November.

Task 1.1: Create a database of 75 patients with DCIS which includes details
of physical findings and mammographic presentation.

. We have created a database of patients with DCIS that mcludes detailed
physical findings and mammographic presentation. ,
° We have 90 patients in this database and have complete informaiton on

their surgery type, MRI date, surgery date, age at diagnosis, size, type, grade,
necrosis, extent, number of segments involved, pixel density, and pattern of
enhancement. Because of the change in personnel in radiology, we will not have

- the MRI analysis complete until mid November.

Task 1.2: Indentify 10 non-malignant controls that do not enhance like
cancer and 10 malignant lesions that enhance on MR.

. We have 10 control cases that are fibrodenomas. :
. We have identified 5 suitable non-malignant lesions that look like cancer.
. We expect to identify 5 more suitable controls by December 2002.




Task 1.3: Review all pathology in terms of grade, extent, size and patterns of
tumor vessels by H&E.

. Review of pthology was delayed due to staff turnover, including the lead )
pathologist, Dr. Dan Sudilovsky, the breast surgery fellow involved on the study,
Dr. Veronica Shim, the study coordinator and a large increase in radiology '
clinical volume which decreased the time available for this study by Dr.
Wolverton. Staff involved on the study has stabilized and we expect to maintain
consistent progress on the study. We are expecting a new full-time radiologist to
start at UCSF on November 1, which will free time to complete the study.

*  We are completing review of pathology slides under the current lead
pathologist, Dr. Yunni Chen, and expect to complete pathological review by
‘December 2002,

Task 1.4: Stain tumor specmaens using CD 34 and CD 105 in order to
highlight vascularity of tumor lesions.

. A comparison of CD 34 and CD 31 has been performed and CD 31 has
been chosen due to its comparable degree of sensmwty and tile fact that it
produces less background noise.

. CD 105 has been chosen as a stain as it is expressed in vesseis
characteristic of tumors.

. It has been determined that the cut section will be better than the core for
quantlta{weiy counting microvessels to assess angiogenesis.

. We anticipate completion of staining by December 2002.

Task 1.5: Add serial section stain and dual stain with proliferative markers
to elucidate which areas of tumor are proliferating.

. We will add serial section stains rather than dual stains with preoliferative
markers (Ki67, cytokeratin, and MCM2) to elucidate whether tumor, epithelial, or
endothelial areas are proliferating. The double staining methods add confusion
rather than clarity.

° If upon completing review af first 30 shdes the resuits of both Ki67 and
MCM?2 stains are the same, we will continue with the the Ki67 stain and eliminate
the MCM2 stain.

Task 1.6: Compare proliferative patterns of tumor and blood vessels and
correlate to grade, extent, and Her2/neu markers.

®*  Weare in the process of assessing Her2 and will compare this to grade and
extent determined from initial pathological slide review.

Task 1.7: Identify stromal marker to elucidate involvement of stromal cells
in tumor lesions.

. We are in the process of reviewing stromal stains and identifying the

appropriate stain to be used in this study. Candidate stains include CD44 and
SMA 1 &2.

Specific Aim 2: Create a tissue array from DCIS cases to see if this technique
can be used to capture the same data described in Specific Aim 1.

Task 2.1: Create tissue array composed of plugs from identified tissue
blocks. :




. A tissue aray from the DCIS cases is being created by Dr. Karen Chew as
the pathology slide review progresses.

Task 2.2: Stain tissue sections as in Specific Aim 1 and correlate individual
sections with tissue arrays.

. This process is also ongoing as pathology slide review is completed.

Specific Aim 3: Define MRI Characteristics of DCIS

Task 3.1: Examine and compare all MR images; create a stratification and
standards of patterns seen based on extent, density, and intensity of contrast
enhancement of study cases.

. We are currently testing our method for identifying the pixels to measure
MRI density.

. Al MR images will be analyze/characterized according to morphological
changes. Our new radiologist, Dr. Jessica Leung, will complete this review by
December 2002. .

Task 3.2: Categorize each image according to these patterns of extent,
density, SER, and imaging phenotype.

. Dr. Nola Hylton has defined a set standards in classifying MR images
according to these patterns. ;

o These standards will be applied to the categorization of all case MR
images by January 2003. ‘

Specific Aim 4: Investigate associations between MR, proliferative markers,
and standard pathologic prognostic features.

Task 4.1: Correlate MRI characteristics to patholaglc and proliferative
characteristics identified in Specific Aim 1.

. We will correlate MRI characteristics to all pathologic and proliferative
characteristics identified above.

. We expect correlation of pathologmai and readiological analysis to be
complete by March 2003.

Task 4.2: Determine if proliferative activity is associated with standard
prognostic features alone.

. - We will analyze all data and try to determine if proliferative activity is a
property of grade and/or size or if it is a biological parameter which might act as a
trigger yoint for progression. -

Key Research Accomplishments

Due to the significant delays caused by turnover of key researchers on this study,
we have not yet completed the work, but plan to complete manuscripts by May
and submit abstracts to ASCO November 2002 and San Antonio June 2003.

Reportable Outcomes

Due to the significant delays caused by turnover of key researchers on this study,
there are no reportable outcomes to report at this time.

Conclusions




We anticipate that this project will be completed by April 2003 and have
accordingly applied for and received a no-cost extension from UCSF. The
database is currently being constructed and will be complete by December 2002.
The staining and immunohistochemistry analysis will be complete by February
2003. The MR image and mammography review will be complete by February
2003. We will analyze the data and prepare a final report by May 2003.
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The purpose of this study is to correlate density of contrast enhancement on
-breast magnetic resonance images (MRI) with pathology characteristics and
markers of proliferation and angiogenesis in women with ductal carcinoma in
situ (DCIS) of the breast. The specific aims of the study are two-fold. 1)
We will first develop a novel method for characterizing DCIS lesions based
-on cellular proliferative and angiogenic activity within the tumor and
surrounding vascular endothelium. Using immunochistochemical techniques, we
will perform an extensive pathological review of all cases. This will help
us to determine whether this proliferation is found in the DCIS itself, in
the surrounding stroma, or in vascular endothelial cells and whether they
are proximate. 2) Secondly, we will correlate this angiogenic and
proliferative profile with MRI characteristics by performing a tandem
radiological review of corresponsing MR images. This will allow us to
determine whether MR can predict the biological characteristics of DCIS.
Thus MR could potentially serve as a surrogate marker of biological
behavior. These two aims will lead to a better understanding of the basis
and timing for transformation of DCIS which would help us to find more
optimal ways to treat DCIS and help us to treat invasive breast cancer and
develop strategies for prevention.

Due to the significant delays caused by turnover of key researchers on this
study, significant progress was not made on the study until July of 2002.
With a new study coordinator working on the study, we have accomplished a
number of key research objectives in the past six months. Prior to
beginning the pathological and radiological reviews, key investigators on
the project convened to discuss relevant criteria and data to be collected
in both reviews. After constructing data sheets for both reviews, databases
were created to allow for sophisticated data collection and subsequent
analysis and a timeline was constructed to ensure that both reviews were
conducted in coordination with one another.

Since July 2002, we have completed the initial pathological review of all 90
cases. Based on this initial review of the histology and other
characteristic features of DCIS, tissue blocks abundant in DCIS were
designated and ordered from our institution's tissue bank. We have already
received tissue blocks from ten separate cases and are expect to receive the
remaining cases within several weeks. Upon receipt of all the tissue
blocks, cutting and staining of the appropriate vascular and proliferative
markers will be performed and final pathological analysis will be completed.
The angiogenesis stains that will be used include CD34 and CD105, two stains
expressed in vessels characteristic of tumors. The proliferative marker
used will be Ki67. This stain will serve to elucidate whether tumor,
epithelial, or endothelial areas are proliferating We expect to complete
this final pathological review by May 2003.

We have also made significant strides in completing the tandem radiological
review of corresponding MRI's. Our new radiologist, Dr. Jessica Leung, has
completed review of 10 MR images, including a stratification of the images
based on extent, density, and intensity of contrast enhancement of study
cases. A number of older MR images intially available only in film format
have alsoc been digitized to allow for a more efficient and consistent
radiological review. Having successfully applied this stratification
system to the first 10 cases, we expect to complete radiological review of
the remaining cases by May 2003. ’

Review of clinical charts has also been completed for all study cases. This
has allowed us to glean other information supplementary to our pathological
and radiological reviews.

With both the pathological and radiclogical reviews near completion, we are
almost done with the time-consuming data collection phase of the project.
Once data collection is complete, we will be able to perform data analysis
and determine the correlation between radiological and pathological
findings. The radiological and pathological data taken in isolation provide
no insights into how they are ultimately correlated, therefore we are unable
to present any reportable ocutcomes at this time. Moving forward, we
anticipate none of the staff turnover-related delays that hindered progress
during the first two years of the study. We anticipate that this project
‘will be completed by June 2003 and have accordingly applied for and received
a no-cost extension from UCSF. We will then compile our findings in a
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‘report to be submitted to your organization in June 2003.




